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1
SUPPORT STRUCTURE FOR FUEL LID

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International Appli-
cation No. PCT/JP2013/072321, filed Aug. 21, 2013, claim-
ing priority based on Japanese Patent Application No. 2012-
205890, filed Sep. 19, 2012, the contents of all of which are
incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The preset invention relates to a support structure for
reducing rattling of a fuel lid while the fuel 1id is being closed
or in a closed state.

BACKGROUND OF THE INVENTION

Patent document 1 describes an example of a technology
relating to a fuel lid support structure. The fuel lid support
structure of patent document 1 includes two legs, which are
arranged on the back surface of a fuel lid and limit movement
of the fuel lid, a contact portion (closing-direction limit por-
tion), which limits movement of the fuel lid in the closing
direction, and an upper change portion and a lower change
portion (plane-direction limit portions) that limit movement
of'the fuel lid in directions along a plane that is substantially
perpendicular to the closing direction (plane directions). The
contact portion, the upper change portion, and the lower
change portion are arranged on the fuel adaptor of the vehicle
body. When the fuel lid is closed, the legs of the fuel lid are in
contact with the closing-direction limit portion and the plane-
direction limit portions of the fuel adaptor. This limits move-
ment of the fuel lid.

Such a structure limits movement of the closed fuel lid in
the closing direction and directions along a plane that is
substantially perpendicular to the closing direction. Patent
document 1 describes that the structure limits pivoting of the
fuel lid about the fixing portion between the hinge and the
vehicle body in the plane directions even when a lightweight
hinge is used that is fixed to the vehicle body by a single bolt.

PRIOR ART DOCUMENTS
Patent Documents

Patent Document 1: Japanese Laid-Open Patent Publica-
tion No. 2005-75112

SUMMARY OF THE INVENTION

To avoid interference between the legs of the fuel lid and
the plane-direction limit portions of the fuel adaptor when
closing the fuel lid, a clearance is required between the legs
and the plane-direction limit portions. The fuel lid tends to
rattle when the clearance is large. That is, the plane-direction
limit portions are hindered from functioning as limit portions.
Thus, the clearance is desired to be minimized. Minimization
of the clearance requires high dimensional accuracy of com-
ponents.

However, the closing-direction limit portion and the plane-
direction limit portions of the fuel lid support structure of
patent document 1 are formed by projections and depressions
(steps) formed in the fuel adaptor. Thus, accuracy in the
formation of projections and depressions in the fuel adaptor

10

15

20

25

30

35

40

45

50

55

60

65

2

affects the accuracy of the clearance. Variations in the accu-
racy of projection and depression formation result in varia-
tions in clearances.

Further, the coupling position of the fuel adaptor, which
includes the plane-direction limit portions, may vary. This
may cause variations in clearances and rattling of the fuel lid.

It is an object of the present disclosure to provide a fuel lid
support structure that can easily reduce rattling of a fuel lid.

To achieve the foregoing objective, a support structure of a
fuel lid that is coupled to a vehicle body by a hinge is pro-
vided. The support structure includes an annular rubber seal
and a contact plate. The annular rubber seal is located on the
vehicle body to surround a fuel filler of the vehicle body. The
rubber seal includes an upper surface and an inner circumfer-
ential surface. The contact plate is located on a back surface of
the fuel lid and capable of contacting the rubber seal when the
fuellid is in a closed state. The contact plate includes an upper
surface contact portion, which contacts the upper surface of
the rubber seal, and an inner surface contact portion, which
contacts the inner circumferential surface of the rubber seal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view showing a support structure of
afuel lid of a first embodiment in which the fuel lid is opened.

FIG. 2 is an enlarged perspective view showing a contact
plate when the fuel lid of FIG. 1 is closed.

FIG. 3 is a cross-sectional view taken along line III-III in
FIG. 2.

FIG. 4 is a perspective view showing a support structure of
a fuel lid of a second embodiment in which the fuel lid is
opened.

FIG. 5 is an enlarged perspective view showing a contact
plate when the fuel lid of FIG. 4 is closed.

FIG. 6 is a cross-sectional view taken along line VI-VI in
FIG. 5.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will now be
described with reference to the drawings.

First Embodiment

Referring to FIGS. 1to 3, a first embodiment of the present
invention will now be described. As shown in FIG. 1, a fuel lid
1 opens and closes a circular opening 2q that is formed in a
vehicle body 2 of a passenger car, for example. A fuel filler 5
is located substantially at the center in the opening 2a. The
fuel filler 5 is the distal end portion of the fuel pipe extending
from the fuel tank. Opening and closing of the fuel lid 1
exposes and hides the fuel filler 5. A cap (not shown) is
attached to the fuel filler 5.

The fuel lid 1 (fuel filler 5) is located in the rear section of
a side surface of the vehicle body 2, for example. When the
fuel lid 1 is closed, the outer surface of the fuel 1id 1 is flush
with the outer surface of the vehicle body 2.

In the present embodiment, when the fuel lid 1 is closed,
the outer surface of the fuel lid 1 is slightly tilted from the
vertical direction toward the center of the vehicle body 2.
More specifically, when the fuel lid 1 is closed, the upper
section of the fuel lid 1 is located rearward of the lower
section of the fuel lid 1 as viewed in FIG. 1 (the second
embodiment is structured in the similar manner).

Rubber Seal

An annular (ring-shaped) rubber seal 4 is located around
the fuel filler 5 to surround the fuel filler 5 with a predeter-
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mined distance from the fuel filler 5. The rubber seal 4 is
coupled to the vehicle body 2 in the opening 2a. The rubber
seal 4, which is an annular rubber product having a predeter-
mined thickness, prevents entry of rainwater running on the
surface of the vehicle body 2 into the fuel filler 5, for example.

The fuel 1id 1 is made of a steel plate, for example. In this
embodiment, the fuel 1id 1 is circular. However, the fuel lid 1
and the opening 2a may have oval, tetragonal, or other shapes.

On the back surface of the fuel 1id 1, a fuel lid inner panel
3 (hereinafter referred to as “inner panel”) is coupled. A hinge
6 is fixed to one end of the inner panel 3, and an engagement
portion 8 is formed at the opposite end. That is, the inner panel
3 includes a main body 7 and the engagement portion 8 that is
located at one end of the main body. The inner panel 3 and the
hinge 6 are made of steel plates, for example.

As described above, one end of the hinge 6 is fixed to the
inner panel 3, and the other end is coupled to the vehicle body
2. In other words, the hinge 6 couples the fuel lid 1 to the
vehicle body 2. A spring (elastic body), which is not shown, is
located at the end of the hinge 6 that is coupled to the vehicle
body 2. The spring urges the closed fuel lid 1 in the opening
direction.

The engagement portion 8, which is formed at one end of
the inner panel 3, locks the fuel 1id 1 in the closed state to the
vehicle body (brings the fuel lid 1 into engagement with the
vehicle body) against the urging force of the spring. The
engagement portion 8 includes an engagement hole 8a. A
lock mechanism 10, which includes a pin 11, is coupled to the
position of the vehicle body 2 that corresponds to the engage-
ment portion 8. The engagement of the pin 11 with the
engagement hole 8a locks the fuel lid 1 in the closed state to
the vehicle body.

When an unlocking operation is performed, the pin 11 is
inserted into a main body 13 of the lock mechanism 10 so that
the pin 11 is disengaged from the engagement portion 8. This
opens the fuel 1id 1, which is urged in the opening direction,
by a predetermine amount. Then, the fuel lid 1 is manually
opened for fueling, for example.

Contact Plate

A contact plate 9 is formed at an end of the distal end
portion of the engagement portion 8. The contact plate 9 is
capable of contacting the annular rubber seal 4, which is
located on the vehicle body 2, when the fuel lid 1 is closed.
The contact plate 9 is made of a steel plate, for example.

As shown in FIGS. 2 and 3, the contact plate 9 includes an
upper surface contact portion 9a, which contacts an upper
surface 4al of the rubber seal 4, and an inner surface contact
portion 95, which contacts an inner circumferential surface
4a2 of the rubber seal 4. The inner surface contact portion 95
extends from the upper surface contact portion 9a. The inner
surface contact portion 95 may be formed by bending or may
be connected to the upper surface contact portion 9a by weld-
ing, for example.

The rubber seal 4 includes a contact portion 4a that con-
tacts the contact plate 9 and is higher than the other portion of
the rubber seal 4. In other words, the contact portion 4a is
longer than the other portion of the rubber seal 4 in the axial
direction of the rubber seal 4. However, the portion of the
rubber seal 4 that contacts the contact plate 9 does not nec-
essarily have to be higher than the other portion of the rubber
seal 4.

The contact portion 4a that is higher than the other portion
of the rubber seal 4 increases the contact area between the
inner surface contact portion 95 of the contact plate 9 and the
inner circumferential surface 4a2 of the rubber seal 4. This
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effectively reduces rattling of the fuel lid 1 in the three direc-
tions shown in FIG. 1, namely, the two directions indicated by
double-headed arrow Y and the one direction indicated by
single-headed arrow X1, among the directions along the
plane that is substantially perpendicular to the closing direc-
tion (axial direction of the rubber seal 4) of the fuel lid 1 (the
directions along the surface of the vehicle body 2, which
hereinafter referred to as “plane directions”).

In addition, increase in the dimension in the axial direction
of the rubber seal 4 (closing direction of the fuel lid 1)
increases the elasticity of the contact portion 4a. This further
reduces rattling of the fuel 1id 1 in the closing direction.

In the rubber seal 4 of the present embodiment, the upper
surface 4a1 and the inner circumferential surface 4a2 of the
contact portion 4a form an angle of about 90 degrees. Accord-
ingly, in the contact plate 9, the inner surface contact portion
95 forms an angle of about 90 degrees with the upper surface
contact portion 9a. The cross-sectional shape of the contact
portion 4a of the rubber seal 4 and the angle formed by the
upper surface contact portion 9a and the inner surface contact
portion 956 of the contact plate 9 are not limited to those
described above and may be modified as the second embodi-
ment, which will be described below.

In the present embodiment, the contact plate 9 is located at
one end of the distal end portion of the engagement portion 8
that is formed in the inner panel 3. However, the contact plate
9 may be located in the center of the distal end portion of the
engagement portion 8.

When the fuel 1id 1 is closed by pivoting about the hinge 6,
the contact plate 9 is located in the position shown in FIGS. 2
and 3. The upper surface contact portion 9a of the contact
plate portion 9 limits movement of the fuel 1id 1 in the closing
direction. The inner surface contact portion 95 of the contact
plate 9 limits movement of the fuel 1id 1 in the three directions
shown in FIG. 1, namely, the two directions indicated by
double-headed arrow Y and the one direction indicated by
single-headed arrow X1, among the plane directions of the
fuellid 1. The inner circumferential surface 4a2 of the annular
rubber seal 4 is curved to have a circular (arcuate) shape. The
contact between the curved inner circumferential surface 4a2
and the inner surface contact portion 95 of the contact plate 9
advantageously limits movement of the fuel lid 1 in the three
direction (two directions indicated by double-headed arrow Y
and one direction indicated by single-headed arrow X1)
among the plane directions of the fuel lid 1.

Second Embodiment

A second embodiment of the present invention will now be
described with reference to FIGS. 4 to 6. The same reference
numerals are given to those components that are like or the
same as the corresponding components of the first embodi-
ment.

Inthe first embodiment, the contact plate 9 is located in the
engagement portion 8 that is formed in the inner panel 3. In
the present embodiment, a contact plate 12 that is capable of
contacting the rubber seal 4 is located in the main body 7 of
the inner panel 3.

As shown in FIGS. 5 and 6, the contact plate 12 includes an
upper surface contact portion 12a, which contacts an upper
surface 451 of the rubber seal 4, and an inner surface contact
portion 125, which contacts an inner circumferential surface
452 ofthe rubber seal 4. The inner surface contact portion 125
extends from the upper surface contact portion 12a. The inner
surface contact portion 126 may be formed by bending or may
be connected to the upper surface contact portion 12a by
welding, for example.
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In the same manner as the first embodiment, the rubber seal
4 includes a contact portion 45 that contacts the contact plate
12 and is higher than the other portion of the rubber seal 4.

In the first embodiment, the contact portion 4a of the rub-
ber seal 4 is formed such that the inner circumferential surface
4a2 forms an angle of about 90 degrees with the upper surface
4al. In the present embodiment, the contact portion 45 of the
rubber seal 4 is formed such that the inner circumferential
surface 452 is tilted to form an angle a that is greater than 90
degrees with the upper surface 451. That is, the inner circum-
ferential surface 462 of the contact portion 45 is a tilted
surface that is closer to the fuel filler 5 (the center of the rubber
seal 4) at locations closer to the bottom of the opening 2a.

Further, the inner surface contact portion 125 of the contact
plate 12 is bent to extend along the inner circumferential
surface 452 (tilted relative to the upper surface contact portion
12a).

When the fuel 1id 1 is closed by pivoting about the hinge 6,
the contact plate 12 is located in the position shown in FIGS.
5 and 6. The upper surface contact portion 12a of the contact
plate 12 limits movement of the fuel lid 1 in the closing
direction. The inner surface contact portion 125 of the contact
plate 12 limits movement of the fuel lid 1 in the three direc-
tions shown in FIG. 4, namely, the two directions indicated by
double-headed arrow X and the one direction indicated by
single-headed arrow Y1, among the plane directions of the
fuel lid 1.

Operation and Advantages

The embodiments described above use the annular rubber
seal 4, which is located on the vehicle body 2 and surrounds
the fuel filler 5, as a component that prevents rattling of the
fuel lid 1. The dimensional accuracy of the inner circumfer-
ential surface of the annular rubber seal 4 can be easily
improved. That is, the inner circumferential surface of the
annular rubber seal 4 can easily have high dimensional accu-
racy. In addition, since the rubber seal 4 is annular, even if the
rubber seal 4 is slightly rotated from the proper coupling
position when coupled to the vehicle body 2, its cross-sec-
tional shape remains unchanged (the positional relationship
between the contact plate and the contact portion of the rubber
seal 4 hardly changes).

That is, the component (section) that prevents rattling of
the fuel lid 1 can easily have high dimensional accuracy, and
rattling of the fuel lid 1 can be reduced even if the coupling
position of the component varies.

The inner circumferential surface of the annular rubber
seal 4 is curved. The structure in which the curved inner
circumferential surface contacts the contact plate advanta-
geously limits movement of the fuel lid in the three directions
among the directions along the plane that is substantially
perpendicular to the closing direction of the fuel lid 1 (plane
directions), and the limitation of movement is achieved just
by a single component.

Further, in the first and second embodiments, the contact
plates 9 and 12 are portions of the inner panel 3 that are
located on the back surface of the fuel lid 1 and to which the
hinge 6 is fixed. Thus, the hinge 6, which pivots the fuel lid 1,
and the contact plates 9 and 12 are coupled only at the fixing
portion between the inner panel 3 and the hinge 6. In other
words, this structure includes a small number of coupling
portions between the hinge 6 and the contact plates 9 and 12,
thereby further reducing rattling of the fuel lid 1.

Rattling of the fuel 1id 1 can be further reduced by forming
the contact plate 9 in the engagement portion 8, which is
formed in the inner panel 3 and brings the fuel lid 1 into
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engagement with the vehicle body 2. In closing the fuel lid 1,
the section in the surface of the fuel 1id 1 that corresponds to
the engagement portion 8 is often pressed. Since the contact
plate 9 is located near the section that is pressed, rattling of the
fuel lid 1 can be further reduced.

The engagement portion 8, which includes the contact
plate 9, is formed at the end of the inner panel 3 that is
opposite (180 degree opposite) to the end to which the hinge
6 is fixed. That is, the contact plate 9 is formed at the section
where rattling originating in the hinge 6 is greatest. This
allows the contact plate 9 to stably limit movement of the fuel
lid 1. As a result, rattling of the fuel 1id 1 is further reduced.

The present invention is not limited to the preferable
embodiments and examples described above, and various
design modifications can be made within the scope of the
invention as defined in the claims.

For example, the fuel lid support structure may include
both of the contact plate 9 of the first embodiment (the contact
plate 9 formed in the engagement portion 8) and the contact
plate 12 of the second embodiment. Further, the inner surface
contact portions 95 and 126 may have curved surfaces that
extend along the inner circumferential surfaces 4a2 and 452
of'the rubber seal 4, and each may include only a flat surface
or a plurality of flat surfaces.

The positions of the contact plates 9 and 12 are not limited
to the inner panel 3 as long as these portions are located on the
back surface of the fuel lid 1. For example, the contact plates
9 and 12 may be directly coupled to the back surface of the
fuel lid 1.

The invention claimed is:

1. A support structure of a fuel lid that is coupled to a
vehicle body by a hinge, the support structure comprising:

an annular rubber seal located on the vehicle body to sur-

round a fuel filler of the vehicle body, to prevent entry of
liquid running on the surface of the vehicle body into the
fuel filler, wherein the rubber seal includes an upper
surface and an inner circumferential surface extending
from the upper surface so as to face the fuel filler; and

a contact plate that is located on a back surface of the fuel

lid and contacts the rubber seal when the fuel lid is ina
closed state, wherein

the contact plate includes an upper surface contact portion,

which contacts the upper surface of the rubber seal, and
an inner surface contact portion, which contacts the
inner circumferential surface of the rubber seal.

2. The support structure of a fuel lid according to claim 1,
further comprising a fuel lid inner panel that is located on the
back surface of the fuel lid and to which the hinge is fixed,
wherein

the contact plate is a portion of the fuel lid inner panel.

3. The support structure of a fuel lid according to claim 2,
wherein the fuel lid inner panel includes an engagement por-
tion that brings the fuel lid into engagement with the vehicle
body, and

the contact plate is formed in the engagement portion.

4. The support structure of a fuel lid according to claim 3,
wherein the hinge is fixed to one end of the fuel lid inner
panel, and the engagement portion is formed at another end of
the fuel lid inner panel.

5. The support structure of a fuel lid according to claim 1,
wherein

the rubber seal includes a contact portion that contacts the

contact plate when the fuel lid is in the closed state, and
the contact portion is longer than other portions of the
rubber seal in an axial direction of the rubber seal.

6. The support structure of a fuel lid according to claim 1,
wherein
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the inner circumferential surface of the rubber seal forms

an angle greater than 90 degrees with the upper surface.

7. The support structure of a fuel lid according to claim 1,
wherein the contact plate is formed of a metal plate.

8. The support structure of a fuel lid according to claim 1, 5
further comprising an engagement portion configured to
engage with the fuel body in the closed state, wherein the
contact plate is formed at a distal end portion of the engage-
ment portion.
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